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(54) POROUS HONEYCOMB FILTER AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a porous honeycomb filter having high collection efficiency 
of fine particles (particulates) or the like, capable of preventing the increase in pressure loss 
caused by the clogging of pores, and capable of developing these characteristics especially coping 
with a recent diesel engine employing high pressure fuel injection, a common rail or the like, and a 
method for manufacturing the same. 

SOLUTION: The porous honeycomb filter comprises a material containing cordierite controlled of 
its pore distribution as a main crystal phase. The pore distribution is set so that a pore volume with 
a pore size of <10 pm is 15% or less of the total pore volume and a pore volume with a pore size 
of 10-50 pm is 75% or more of the total pore volume and a pore volume with a pore size of >50 
pm is 10% or less of the total pore volume. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt is a porous honeycomb filter which consists of material which makes Caux Delight 
who controlled pore distribution a main crystal phase, Pore volume in which said pore 
distribution exceeds [ 15% or less of pore volumeiwhole pore volume with a pole diameter of 
less than 10 micrometers ] a pole diameter of 50 micrometers not less than 75% of pore- 
volume:whole pore volume with a pole diameter of 10-50 micrometers: A porous honeycomb 
filter of whole pore volume which comes out and is characterized by a certain thing 10% or 
less. 

[Claim 2]The porous honeycomb filter according to claim 1 whose porosity of a honeycomb 
filter is 50 to 75%. 

[Claim 3]The porous honeycomb filter according to claim 2 whose porosity of a honeycomb 
filter is 65 to 75%. 

[Claim 4]The porous honeycomb filter according to any one of claims 1 to 3 whose coefficient 

of thermal expansion at 40-800 ** of a honeycomb filter is below 1 .0x10 " /**. 
[Claim 5]lt is a manufacturing method of a porous honeycomb filter using a ceramics raw 
material which uses a cordierite-ized raw material as the main raw material, A manufacturing 
method of a porous honeycomb filter, wherein said cordierite-ized raw material considers it as 
particle size distribution which contains kaolin below by 0 - 10 mass % and in which powder- 
with a particle diameter of not less than 75 micrometers contains source ingredients of silica 
(Si0 2 ) other than kaolin and talc below by 1 mass %. 

[Claim 6]A manufacturing method of the porous honeycomb filter according to claim 5 in which 
said cordierite-ized raw material contains said kaolin by 1 - 10 mass %. 
[Claim 7]A manufacturing method of the porous honeycomb filter according to claim 5 or 6 
whose source ingredients of silica (Si0 2 ) other than said kaolin and said talc are the things of 

quartz or fused silica which contain a kind at least. 
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[Claim 8]Said cordierite-ized raw material is a manufacturing method of the porous honeycomb 
filter of an aluminum oxide or aluminium hydroxide according to any one of claims 5 to 7 which 
contains a kind at least as a source ingredient of alumina (aluminum 2 0 3 ). 

[Claim 9]A manufacturing method of the porous honeycomb filter according to claim 8 which 
does 15-45 mass % content of aluminium hydroxide with a particle diameter of 1-10 
micrometers as said source ingredient of alumina (aluminum 2 0 3 ). 

[Claim 10]A manufacturing method of the porous honeycomb filter according to claim 8 or 9 
which does 0-20 mass % content of an aluminum oxide with a particle diameter of 4-8 
micrometers as said source ingredient of alumina (aluminum 2 0 3 ). 

[Claim 1 1]A manufacturing method of the porous honeycomb filter according to any one of 
claims 5 to 10 in which said cordierite-ized raw material does 37-40 mass % content of talc as 
a source ingredient of magnesia (MgO). 

[Claim 12]A manufacturing method of the porous honeycomb filter according to claim 1 1 
whose particle diameter of said talc is 5-40 micrometers. 

[Claim 13]A manufacturing method of the porous honeycomb filter according to any one of 
claims 5 to 12 in which this ceramics raw material carries out 1-4 weight-section content of the 
foamed resin to this cordierite-ized raw material 100 weight section. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a porous honeycomb filter and a manufacturing 
method for the same. Collection efficiency, such as particles (particulate), is high in more 
detail, And increase of the pressure loss by blinding of fine pores can be prevented, and it is 
related with a porous honeycomb filter which can demonstrate these characteristics 
corresponding to the diesel power plant which adopted high-pressure-fuel injection in recent 
years, a common rail, etc. especially, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Two or more breakthroughs which carry out an opening to an 
exhaust gas inflow side edge and an exhaust gas discharge side edge in recent years as a 
device from which the particles in exhaust gas are removed, It has the structure which ****** 
(ed) alternately in respect of both ends, and the porous honeycomb filter which catches the 
particles in exhaust gas and from which it is made to pass, and the septum (it has two or more 
fine pores) between each breakthrough is removed compulsorily is used in the exhaust gas 
which flowed from the exhaust gas inflow side edge. 

[0003]ln this porous honeycomb filter, it is required that pore distribution should be controlled 
by a relation with the particle diameter of the particles in exhaust gas since performances, 
such as collection efficiency and pressure loss, differ by into how much the aperture of the fine 
pores formed in the septum between each breakthrough is made. 

[0004]As a porous honeycomb filter, many things of the product made from cordierite which is 
excellent in heat resistance, or the product made from silicon carbide are used conventionally, 
About the porous honeycomb filter made from silicon carbide with easy control of a pole 
diameter, that in which the average value of a pole diameter is 1-15 micrometers, and pore 
distribution controlled the pole diameter in less than standard deviation (SD) 0.20 and the very 
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narrow range is indicated (JP, 5-2351 2,A). 

[0005]On the other hand, as a honeycomb filter made from cordierite which controlled the 
aperture of fine pores, While raising porosity by not making a cordierite-ized raw material 
contain kaolin and an aluminum oxide, The aluminium hydroxide (the powder whose particle 
diameter is 0.5-3 micrometers, and the powder whose particle diameter is 5-15 micrometers 
occupy 50 to 100% of the whole aluminium hydroxide) which controlled particle diameter by 
the specific range, In the Caux Delight-ized raw material which serves as fused silica (mean 
particle diameter is 30-100 micrometers) from talc. The honeycomb filter which was obtained 
by the manufacturing method using the raw material which added a predetermined organic 
blowing agent or combustible material and whose average pore size is 25-40 micrometers is 
indicated (JP,9-77573,A). 

[0006] However, since a pole diameter was mainly controlled by this honeycomb filter with 
aluminium hydroxide, and an organic blowing agent or combustible material, even if the 
average pore size could be controlled, it was impossible to have considered it as the narrow 
range of a request of pore distribution. In order to coarse-grain-ize aluminium hydroxide, it also 
had the problem that a coefficient of thermal expansion increased. 

[0007]On the other hand, each ingredient of talc, silica, alumina, and kaolin is used as the 
powder of specific particle diameter, . Were obtained by the manufacturing method using the 
raw material which added graphite as an ostomy agent in the Caux Delight-ized raw material 
mixed with specific content. Fine pores with a ** pole diameter of 2 micrometers or less are 
indicated for pore distribution, and, below as for all the 7 capacity [ in fine pores ] %, the 
honeycomb filter of all the below 10 capacity [ in fine pores ] %** is indicated for fine pores with 
a ** pole diameter of not less than 100 micrometers, respectively (the patent No. 2578176 
gazette, the patent No. 2726616 gazette). 

[0008]However, since it was not taken into consideration in particular about the point that the 
ease which controls a pole diameter by these honeycomb filters for every ingredient differs, the 
limit controlled the minimum or maximum of pore distribution, and it was impossible to have 
considered it as the narrow range of a request of pore distribution. 

[0009]The point that the ease which controls a pole diameter for every ingredient of talc, silica, 
alumina, and kaolin differs is noted to these, About both the ingredients of talc and silica, 
below 3 mass % carries out powder with a particle diameter of not less than 150 micrometers 
from the whole raw material, And the honeycomb filter in which the fine pores with a pole 
diameter of 10-50 micrometers obtained by the manufacturing method using the Caux Delight- 
ized raw material which adjusted powder with a particle diameter of 45 micrometers or less to 
below 25 mass % occupy 52.0 in all the fine pores - 74.1 capacity % is proposed (JP,7- 
38930,B). 

[0010]The honeycomb filter by Caux Delight attains that this honeycomb filter controls a pole 
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diameter in the narrow range of 10-50 micrometers for the first time. 
While being able to improve collection efficiency compared with various Caux Delight 
honeycomb filters mentioned above, increase of pressure loss can be prevented by prevention 
of blinding. 

A coefficient of thermal expansion can be made small by making the particle diameter of talc 
small. 

[0011]However, the particles in exhaust gas in recent years by improvement (high-pressure- 
fuel injection, a common rail, etc. are adopted.) of a diesel power plant. The honeycomb filter 
in which particles controlled the pole diameter very highly with the reduction of the discharge 
since it was equalizing (most of the particle diameter of particles is abbreviated 1 micrometer.), 
byway-izing and is demanded strongly. 

[0012]On the other hand, in this honeycomb filter. From kaolin in the Caux Delight-ized raw 
material having been manufactured without meaning at all about participating in formation of 
fine pores of 10 micrometers or less deeply. Fine pores with a pole diameter of 10-50 
micrometers cannot be formed at the high rate more than 75.0 capacity %, and such a request 
in recent years cannot be accepted. 
[0013] 

[Problem(s) to be Solved by the lnvention]This invention was made in view of the above- 
mentioned problem, and its collection efficiency, such as particles (particulate), is high, And 
increase of the pressure loss by blinding of fine pores can be prevented, and it aims at 
providing a porous honeycomb filter which can demonstrate these characteristics 
corresponding to the diesel power plant which adopted high-pressure-fuel injection in recent 
years, a common rail, etc. especially, and a manufacturing method for the same. 
[0014] 

[Means for Solving the Problem]By low-concentration-izing kaolin, he did the knowledge of 
being highly controllable in the range of a request of pore volume distribution, and completed 
this invention while controlling particle diameter of silica components of the Caux Delight-ized 
raw material, as a result of this invention person's inquiring wholeheartedly in order to solve an 
above-mentioned technical problem. 

[0015]Namely, according to this invention, it is a porous honeycomb filter which consists of 
material which makes Caux Delight who controlled pore distribution a main crystal phase, Pore 
volume in which pore distribution exceeds [ 15% or less of pore volume:whole pore volume 
with a pole diameter of less than 10 micrometers ] a pole diameter of 50 micrometers not less 
than 75% of pore-volume:whole pore volume with a pole diameter of 10-50 micrometers: A 
porous honeycomb filter being 10% or less of whole pore volume is provided. 
[0016]ln a honeycomb filter of this invention, it is preferred that porosity of a honeycomb filter is 
50 to 75%, it is more preferred that it is 65 to 75%, and it is preferred that it is especially 68 to 
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75%. It is preferred that a coefficient of thermal expansion at 40-800 ** of a honeycomb filter is 
below 1.0x10 ~ 6 /**. 

[00 17] According to this invention, it is a manufacturing method of a porous honeycomb filter 
using a ceramics raw material which uses a cordierite-ized raw material as the main raw 
material, A cordierite-ized raw material contains kaolin below by 10 mass %, And a 
manufacturing method of a porous honeycomb filter making source ingredients of silica (Si0 2 ) 

other than kaolin and talc into particle size distribution which powder with a particle diameter of 
not less than 75 micrometers contains below by 1 mass % is provided. 
[0018]JP,9-77573,A can be made to contain kaolin at a rate of 1 - 10 mass % in a 
manufacturing method of a honeycomb filter of this invention unlike a manufacturing method of 
a statement. 

[0019]Source ingredients of silica (Si0 2 ) other than kaolin and talc have a preferred thing of 
quartz or fused silica which contained a kind at least. 

[0020JA cordierite-ized raw material has a preferred thing of an aluminum oxide or aluminium 
hydroxide which contained a kind at least as a source ingredient of alumina (aluminum 2 0 3 ). 

Under the present circumstances, it is preferred to do 15-45 mass % content of aluminium 
hydroxide with a particle diameter of 1-10 micrometers, or to do 0-20 mass % content of an 
aluminum oxide with a particle diameter of 4-8 micrometers as a source ingredient of alumina 
(aluminum 2 0 3 ). 

[0021 ]As for a cordierite-ized raw material, it is preferred as a source ingredient of magnesia 
(MgO) to do 37-40 mass % content of talc, and, as for particle diameter of talc, it is preferred in 
this case that it is 5-40 micrometers. It is also preferred to use what carried out 1-4 weight- 
section content of the foamed resin to cordierite-ized raw material 100 weight section as a 
ceramics raw material. 
[0022] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described 
concretely. 

1. The porous honeycomb filter of porous honeycomb filter this invention is a porous 
honeycomb filter which makes Caux Delight who controlled pore distribution highly in the 
specific range a main crystal phase. Hereafter, it explains concretely. 

[0023]Although the porous honeycomb filter of this invention uses cordierite as a main crystal, 
any, such as orientation, non-orientation, alpha crystalline substance, and beta crystalline 
substance, may be sufficient as cordierite. 

[0024]Other crystal phases, such as mullite, zircon, aluminum titanate, clay bond silicon 
carbide, zirconia, a spinel, an indialite, Safi Lynn, corundum, and a titania, may be contained. 
These crystal phases may be independent one sort, or may contain two or more sorts 
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simultaneously. 

[0025]The pore volume of the pore distribution in the porous honeycomb filter of this invention 
in which the pore volume whose pore volume with a pole diameter of less than 10 micrometers 
is 15% or less of whole pore volume and a pole diameter of 10-50 micrometers exceeds the 
pole diameter of 50 micrometers 75 to 100% of whole pore volume is 10% or less of whole 
pore volume. 

[0026]lf pore volume with a pole diameter of 10-50 micrometers turns into less than 75% of 
whole pore volume and pore volume with a pole diameter of less than 10 micrometers exceeds 
15% of whole pore volume, When producing increase of pressure loss by blinding of fine pores 
and attaching a catalyst to a filter, increase of pressure loss will be produced by blinding of the 
fine pores by a catalyst. On the other hand, pore volume with a pole diameter of 10-50 
micrometers turns into less than 75% of whole pore volume, and if the pore volume exceeding 
the pole diameter of 50 micrometers exceeds 10% of whole pore volume, particulate collection 
efficiency will fall. 

[0027]Small-diameter-izing, since it is equalizing [ a particulate ], if pore volume with a pole 
diameter of 10-50 micrometers does not become efficient with not less than 75% of whole pore 
volume with improvement of a diesel power plant in recent years in particular, It becomes 
difficult to raise particulate collection efficiency corresponding to improvement of such a diesel 
power plant. 

[0028]As for the honeycomb filter of this invention, it is preferred that the point of the reduction 
of pressure loss and improvement in collection efficiency to porosity is 50 to 75%, it is more 
preferred that porosity is 65 to 75%, and it is preferred that porosity is especially 68 to 75%. It 
is preferred from the point of improvement in the thermal shock resistance at the time of 
elevated-temperature use that the coefficient of thermal expansion at 40-800 ** is below 

1.0x10 ~ 6 /**. 

[0029]Although the honeycomb filter of this invention has the structure which usually ******(ed) 
alternately two or more breakthroughs which carry out an opening to an exhaust gas inflow 
side edge and an exhaust gas discharge side edge in respect of both ends, There may not be 
any restriction in particular about the shape of a honeycomb filter, for example, any, such as 
shape where the side of the pillar of a perfect circle or an ellipse, the square pillars whose 
shape of the end face is polygons, such as a triangle and a rectangular head, these pillars, and 
a square pillar curved into the character of **, may be sufficient as the shape of the end face. 
There may not be any restriction in particular about the shape of a breakthrough, either, for 
example, any, such as a rectangular head, Hitoshi Yasumi's polygon, a perfect circle, and an 
ellipse, may be sufficient as sectional shape. 

[0030]The porous honeycomb filter of this invention can be manufactured by the method etc. 
which are described below. 
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[0031 ]2. The manufacturing method of the porous honeycomb filter of manufacturing method 
this invention of a porous honeycomb filter, It is the method of manufacturing the porous 
honeycomb filter using the ceramics raw material which uses a cordierite-ized raw material as 
the main raw material, and the content and the particle diameter of a specific component in a 
cordierite-ized raw material are controlled in the specific range. Hereafter, it explains 
concretely. 

[0032]As for the cordierite-ized raw material used for this invention, below in 1 mass %, 
powder with a particle diameter of not less than 75 micrometers makes preferably source 
ingredients of silica (Si0 2 ) other than kaolin and talc the particle size distribution below 0.5 

mass %. 

[0033]Thereby, the fine pores of the narrow range of 10-50-micrometer pole diameter can be 
extremely formed at high rate, collection efficiency is high and a honeycomb filter without 
increase of the pressure loss by blinding of fine pores can be manufactured. 
[0034]Namely, the thing for which this invention can form the fine pores of the pole diameter 
corresponding to [ unlike other ingredients / abbreviated ] ingredient particle diameter in source 
ingredients of silica (Si0 2 ) other than kaolin in a cordierite-ized raw material, and talc, And it 

finds out that the fine pores of the narrow range of 10-50-micrometer pole diameter can be 
extremely formed at high rate by cutting coarse particle powder with a particle diameter of not 
less than 75 micrometers into formation of fine pores with a pole diameter of 10 micrometers or 
less paying attention to hardly involving. 

[0035]As source ingredients of silica (Si0 2 ) other than kaolin and talc, although quartz, fused 

silica, mullite, etc. can be mentioned, it stabilizes and exists to an elevated temperature 
especially at the time of calcination, control of a pole diameter is an easy point, and the thing of 
quartz and fused silica which contains a kind at least is preferred. 

[0036]As for this source ingredient of silica (Si0 2 ), it is preferred among a cordierite-ized raw 

material to do 15-20 mass % content of. Although Na 2 O f K 2 0, etc. may be contained as an 

impurity, the content of these impurities is the point that increase of a coefficient of thermal 
expansion can be prevented, and it is preferred among the source ingredient of silica (Si0 2 ) 

that it is below 0.01 mass % in total. 

[0037]The cordierite-ized raw material used by this invention makes kaolin further the content 
below 10 mass %. 

[0038]lf kaolin contains exceeding 10 mass %, since formation of fine pores with a pole 
diameter of less than 10 micrometers cannot be controlled, Even if it controls the particle 
diameter of source ingredients of silica (Si0 2 ) other than the kaolin mentioned above and talc, 

it becomes impossible to make pore volume with a pole diameter of 10-50 micrometers into not 
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less than 75% of whole pore volume. 

[0039]Namely, this invention is added to control of the particle size distribution of the source 
ingredient of silica (Si0 2 ) mentioned above, Kaolin in a cordierite-ized raw material finds out 

that most formation of fine pores with a pole diameter of less than 10 micrometers can be 
controlled paying attention to mainly participating in formation of fine pores with a pole 
diameter of less than 10 micrometers by making content of kaolin into the low rate below 10 
mass %. 

[0040]ln order that this invention may control the content of kaolin from the point of control of 
pore distribution, JP,9-77573,A may be made to contain it in the range of 1 - 10 mass % unlike 
the manufacturing method of a statement. 

[0041 ]As for the content of these impurities, although kaolin may contain mica, quartz, etc. as 
an impurity, it is preferred that it is below the point that increase of a coefficient of thermal 
expansion can be prevented, and 2 mass %. 

[0042]The cordierite-ized raw material used for this invention, In order to blend each ingredient 
so that it may become the theoretical presentation of a cordierite crystal, It is necessary to 
blend source ingredients of alumina (aluminum O ), such as source ingredients of magnesia 

(MgO), such as talc, an aluminum oxide, and aluminium hydroxide, etc., for example in 
addition to the source ingredient of silica (Si0 2 ) mentioned above, and kaolin. 

[0043]What contains both any one sort or these of an aluminum oxide or aluminium hydroxide 
in that there are few impurities as a source ingredient of alumina (aluminum 2 C> 3 ) is preferred, 

and what contains aluminium hydroxide especially is preferred. 

[0044]The particle diameter of the source raw material of alumina (aluminum 2 0 3 ), While being 

able to ** a coefficient of thermal expansion low, when 1-10 micrometers is preferred in the 
case of aluminium hydroxide and it is an aluminum oxide at the point which can control 
precisely the pore size distribution by the particle size distribution of the source ingredient of 
silica (SiOJ mentioned above, 4-8 micrometers is preferred. 

[0045]As for the source raw material of alumina (aluminum 2 0 3 ), it is preferred among a 

cordierite-ized raw material to do 15-45 mass % content of aluminium hydroxide, and, as for an 
aluminum oxide, it is preferred to do 0-20 mass % content of. 

[0046]As a source ingredient of magnesia (MgO), for example, talc, magnesite, etc. can be 
mentioned and talc is preferred especially. As for talc, it is preferred to do 37in cordierite-ized 
raw material -40 mass % content of, as for the particle diameter of talc, 5-40 micrometers is 
preferred from the point which makes a coefficient of thermal expansion low, and its 10-30 
micrometers are more preferred. 

[0047]Source ingredients of magnesia (MgO), such as talc used for this invention, may contain 
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Fe 2 0 3 , CaO, Na 2 0, K 2 C etc. as an impurity. 

[0048]However, as for the content of Fe 2 0 3 , it is preferred among the source ingredient of 

magnesia (MgO) to consider it as 0.1 - 2.5 mass %. High porosity can be obtained while being 
able to ** a coefficient of thermal expansion low, if it is the content of this range. 
[0049]As for the content of CaO, Na 2 0, and K 2 0, it is preferred that below 0.35 mass % 

carries out a coefficient of thermal expansion in these sum totals among the source ingredient 
of magnesia (MgO) from the point of making it low. 

[0050]lt is preferred by increasing porosity further in the manufacturing method of this invention 
to make a cordierite-ized raw material contain the ostomy agent for forming a stoma, etc. as an 
additive agent in that can raise collection efficiency and pressure loss can be reduced. 
[0051 ]As an ostomy agent, although foamed resin, such as an acrylic microcapsule, graphite, 
wheat flour, starch, phenol resin, poly methyl methacrylate, polyethylene, or polyethylene 
terephthalate can be mentioned, for example, Especially, foamed foamed resin of an acrylic 
microcapsule etc. is preferred. 

[0052]Foamed foamed resin of an acrylic microcapsule etc., Since the honeycomb filter of high 
porosity can be obtained from it being hollow in a small quantity and generation of heat of the 
ostomy material in a baking process can be suppressed, even when adding ostomy material 
and considering it as the honeycomb filter of high porosity, there is little generation of heat by a 
baking process, and generating of heat stress can be reduced. 

[0053]But since intensity will fall and it will become easy to be damaged in the cases, such as 
canning, while the porosity of the honeycomb filter obtained becomes very large if foamed 
resin is added so much, It is preferred to carry out 1.0-4.0 weight-section content to cordierite- 
ized raw material 100 weight section, and it is more preferred to carry out 1.5-3.0 weight- 
section content. 

[0054]The dispersing agent for being able to make other additive agents contain, for example, 
promoting the distribution to a binder and a medium if needed, etc. may be made to contain in 
this invention. 

[0055]As a binder, for example Hydroxypropylmethylceilulose, Methyl cellulose, hydroxyethyl 
cellulose, carboxyl methyl cellulose, polyvinyl alcohol, etc. can be mentioned, and ethylene 
glycol, dextrin, fatty acid soap, polyalcohol, etc. can be mentioned as a dispersing agent, for 
example. According to the purpose, each additive agent described above can be independent 
one sort, or can be combined two or more sorts, and can be used. 

[0056]ln this invention, a honeycomb filter can be manufactured by the manufacturing process 
which restriction in particular does not have except controlling the content and the particle 
diameter of a specific component in a cordierite-ized raw material in the specific range, for 
example, is shown below. 
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[0057]First, to cordierite-ized raw material 100 weight section mentioned above, after supplying 
three to binder 5 weight section, two to ostomy agent 40 weight section, the dispersing agent 
0.5 - the amount part of duplexs, and ten to water 40 weight section, it kneads and is 
considered as plasticity. 

[0058]Subsequently, while the shaping of a plasticity raw material can perform an extrusion- 
molding method, injection molding process, a press-forming method, and a ceramics raw 
material by the method of forming a post forming breakthrough cylindrical, etc. and continuous 
molding is easy for it especially, It is preferred to carry out by an extrusion-molding method at 
the point which carries out orientation of the cordierite crystal and is made to low-thermal- 
expansion nature. 

[0059]SubsequentIy, desiccation of a generation form can be performed by hot air drying, 
microwave drying, dielectric drying, reduced pressure drying, vacuum drying, freeze-drying, 
etc., it is a point which can dry the whole promptly and uniformly especially, and it is preferred 
to carry out by the drying process which combined hot air drying, microwave drying, or 
dielectric drying. 

[0060]Although calcination of a dry Plastic solid is finally based also on the size of a dry Plastic 
solid, it is 1410-1440 ** in temperature, and calcinating for 3 to 7 hours is usually preferred. A 
drying process and a baking process may be performed continuously. 
[0061] 

[Example]Hereafter, although an example explains this invention concretely, this invention is 
not limited to these examples. 

[0062]1. The method shown below about the honeycomb filter obtained by the example and 
comparative example which carry out the valuation method after-mentioned estimated. 
[0063](1) Pore distribution and an average pore size were measured by pore distribution and 
the mercury pressure ON type porosimeter made from average pore size micro 
MERITIKKUSU of fine pores. 

[0064](2) True specific gravity of porosity cordierite was set to cc in 2.52g /, and porosity was 
calculated from whole pore volume. 

[0065](3) The honeycomb filter obtained by each example and a comparative example was 
made to carry out fixed time (2 minutes) passage of the exhaust gas made to generate soot 
with a collection efficiency soot generator, the soot contained in after [ filtering ] exhaust gas 

was caught through the filter paper, and the weight (W 1 ) of soot was measured. The exhaust 
gas made to generate the same time and soot was caught through the filter paper, without 

passing a filter, and the weight (W 2 ) of soot was measured. Subsequently, each obtained 

weight (W 1 ) (W 2 ) was substituted for the formula (1) shown below, and collection efficiency 
was searched for. 
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[0066] 

[Equation 1](W 2 -W 1 ) /(W 2 ) x100 - (1) 

[0067](4) soot catching pressure — disadvantage - welding an inside diameter phi130mm ring 
by pressure to the both-ends side of the honeycomb filter obtained by each example and a 
comparative example, and via this ring first, The soot which made it generate with a soot 
generator was flowed within the limits of phi 130mm of a honeycomb filter, and a 10-g soot was 
made to catch. Subsequently, where a soot is caught, the honeycomb filter passed the air of 

2.27-Nm 3 /min, and measured the pressure differential before and behind a filter, and the 
pressure loss in the state where the soot was caught was evaluated. 

[0068]2. Mean particle diameter shown in example and comparative example example 1 table 
1, and talc of particle size distribution (mean particle diameter: 20 micrometers) Powder with a 
particle diameter of not less than 75 micrometers: 4 mass %, fused silica B (mean particle 
diameter: 35 micrometers) Powder with a particle diameter of not less than 75 micrometers : 
as shown in Table 2, 0.5 mass % and aluminium hydroxide (mean particle diameter: 2 
micrometers, powdenO mass [ beyond particle diameter 75micrometer ] %), It mixed at a rate 
of talc 37 mass %, fused silica B19 mass %, and aluminium hydroxide 44 mass %, and the 
cordierite-ized raw material was adjusted. 

[0069]Subsequently, as shown in Table 2, this cordierite-ized raw material 100 weight section 
is received, Graphite 20 weight section, polyethylene terephthalate 7 weight section, poly- 
methylmethacrylate 7 weight section, Hydroxypropylmethylcellulose 4 weight section, lauric 
acid potash soap 0.5 weight section, and water 30 weight section were supplied and kneaded, 
and it was considered as plasticity, and the cylinder-like plastic matter was fabricated with the 
vacuum kneading machine, and this reversible raw material was fed into the extrusion-molding 
machine, and was fabricated to honeycomb shape. 

[0070]Subsequently, the bone dry of the acquired Plastic solid was carried out by hot air drying 
after dielectric drying, and the both-ends side was cut in the predetermined size. 
[0071]Subsequently, the breakthrough ******(ed) alternately the breakthrough in the dried body 
of this honeycomb shape in respect of the both ends which carry out an opening by the slurry 
which consists of a cordierite-ized raw material of the same presentation. 
[0072]Finally, it calcinated and 1420 ** of honeycomb filters of size:phi144 mmxL152mm, 

septum thickness:300micrometer, and number of cells:300 cell / inch 2 were obtained for 4 
hours. 

[0073]ln example 2 Example 1, it replaced with fused silica B (mean particle diameter: 35 
micrometers, powder:0.5 mass [ beyond particle diameter 75micrometer ] %), and the 
honeycomb filter was obtained like Example 1 except having mixed the quartz B (mean particle 
diameter: 19 micrometers, powder:0.3 mass [ beyond particle diameter 75micrometer ] %). 
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[0074]ln comparative example 1 Example 1, it replaced with fused silica B (mean particle 
diameter: 35 micrometers, powder:0.5 mass [ beyond particle diameter 75micrometer ] %), and 
the honeycomb filter was obtained like Example 1 except having mixed fused silica A (mean 
particle diameter: 40 micrometers, powder:6 mass [ beyond particle diameter 75micrometer ] 
%). 

[0075]Mean particle diameter shown in Table 1 in example 3 Example 1, and talc of particle 
size distribution (mean particle diameter: 20 micrometers) Powder with a particle diameter of 
not less than 75 micrometers: 4 mass %, kaolin (mean particle diameter: 10 micrometers) 
Powder with a particle diameter of not less than 75 micrometers: 2 mass %, quartz D (mean 
particle diameter: 5 micrometers) Powder with a particle diameter of not less than 75 
micrometers: 0.1 mass %, an aluminum oxide (mean particle diameter: 6 micrometers) Powder 
with a particle diameter of not less than 75 micrometers: 0.2 mass % aluminium hydroxide 
(mean particle diameter: 2 micrometers) Powder with a particle diameter of not less than 75 
micrometers : As shown in Table 2, 0 mass % Talc 40 mass %, It mixed at a rate of kaolin 1 
mass %, quartz D21 mass %, aluminum oxide 19 mass %, and aluminium hydroxide 19 mass 
%, and the cordierite-ized raw material was adjusted, And the honeycomb filter was obtained 
like Example 1 as an ostomy agent to cordierite-ized raw material 100 obtained weight section 
except having added graphite 20 weight section, polyethylene terephthalate 10 weight section, 
and poly-methyl-methacrylate 10 weight section. 

[0076]Mean particle diameter shown in Table 1 in example 4 Example 1, and talc of particle 
size distribution (mean particle diameter: 20 micrometers) Powder with a particle diameter of 
not less than 75 micrometers: 4 mass %, kaolin (mean particle diameter: 10 micrometers) 
Powder with a particle diameter of not less than 75 micrometers: 2 mass %, quartz B (mean 
particle diameter: 19 micrometers) Powder with a particle diameter of not less than 75 
micrometers: 0.3 mass %, an aluminum oxide (mean particle diameter: 6 micrometers) Powder 
with a particle diameter of not less than 75 micrometers: 0.2 mass % aluminium hydroxide 
(mean particle diameter: 2 micrometers) Powder with a particle diameter of not less than 75 
micrometers : As shown in Table 2, 0 mass % Talc 40 mass %, It mixed at a rate of kaolin 3 
mass %, quartz B20 mass %, aluminum oxide 18 mass %, and aluminium hydroxide 19 mass 
%, and the cordierite-ized raw material was adjusted, And the honeycomb filter was obtained 
like Example 1 as an ostomy agent to cordierite-ized raw material 100 obtained weight section 
except having added graphite 20 weight section, polyethylene terephthalate 9 weight section, 
and poly-methyl-methacrylate 9 weight section. 

[0077]Quartz B shown in Table 1 in example 5 Example 4 as shown in Table 2 (mean particle 
diameter: 19 micrometers) Powder with a particle diameter of not less than 75 micrometers : It 
replaced with 0.3 mass % and the quartz D (mean particle diameter: 5 micrometers, 
powder:0.1 mass [ beyond particle diameter 75micrometer ] %) was mixed, And the 
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honeycomb filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw 
material 100 obtained weight section except having added graphite 25 weight section, 
polyethylene terephthalate 5 weight section, and poly-methyl-methacrylate 10 weight section. 
[0078]Quartz B shown in Table 1 in example 6 Example 4 as shown in Table 2 (mean particle 
diameter: 19 micrometers) Powder with a particle diameter of not less than 75 micrometers : It 
replaced with 0.3 mass % and the quartz E (mean particle diameter: 10 micrometers, 
powder:0.1 mass [ beyond particle diameter 75micrometer ] %) was mixed, And the 
honeycomb filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw 
material 100 obtained weight section except having added graphite 20 weight section and 
polyethylene terephthalate 4 weight section. 

[0079]Quartz B shown in Table 1 in example 7 Example 4 as shown in Table 2 (mean particle 
diameter: 19 micrometers) Powder with a particle diameter of not less than 75 micrometers : It 
replaced with 0.3 mass % and fused silica B (mean particle diameter: 35 micrometers, 
powder:0.5 mass [ beyond particle diameter 75micrometer ] %) was mixed, And the 
honeycomb filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw 
material 100 obtained weight section except having added graphite 20 weight section, 
polyethylene terephthalate 3 weight section, and poly-methyl-methacrylate 9 weight section. 
[0080]Quartz B shown in Table 1 in example 8 Example 4 as shown in Table 2 (mean particle 
diameter: 19 micrometers) Powder with a particle diameter of not less than 75 micrometers : It 
replaced with 0.3 mass % and fused silica C (mean particle diameter: 16 micrometers, 
powder: 1 mass [ beyond particle diameter 75micrometer ] %) was mixed, And the honeycomb 
filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw material 100 
obtained weight section except having added graphite 10 weight section and poly-methyl- 
methacrylate 17 weight section. 

[0081]Quartz B shown in Table 1 in comparative example 2 Example 4 as shown in Table 2 
(mean particle diameter: 19 micrometers) Powder with a particle diameter of not less than 75 
micrometers : It replaced with 0.3 mass % and the quartz A (mean particle diameter: 20 
micrometers, powder:8 mass [ beyond particle diameter 75micrometer ] %) was mixed, And 
the honeycomb filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw 
material 100 obtained weight section except having added graphite 20 weight section, 
polyethylene terephthalate 7 weight section, and poly-methyl-methacrylate 9 weight section. 
[0082]Quartz B shown in Table 1 in comparative example 3 Example 4 as shown in Table 2 
(mean particle diameter: 19 micrometers) Powder with a particle diameter of not less than 75 
micrometers : It replaced with 0.3 mass % and the quartz C (mean particle diameter: 5 
micrometers, powder:3 mass [ beyond particle diameter 75micrometer ] %) was mixed, And 
the honeycomb filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw 
material 100 obtained weight section except having added graphite 20 weight section, 

v.t*rW/wwwA ^Hl innit an m/r.cn-hin/tran web cei eiie?atw u=httD%3A%2F%2Fwww4.i... 12/30/2008 



JP,2002-219319,A [DETAILED DESCRIPTION] 



Page 13 of 18 



polyethylene terephthalate 10 weight section, and poly-methyl-methacrylate 10 weight section. 
[0083]Quartz B shown in Table 1 in comparative example 4 Example 4 as shown in Table 2 
(mean particle diameter: 19 micrometers) Powder with a particle diameter of not less than 75 
micrometers : It replaced with 0.3 mass % and fused silica D (mean particle diameter: 70 
micrometers, powder:39 mass [ beyond particle diameter 75micrometer ] %) was mixed, And 
the honeycomb filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw 
material 100 obtained weight section except having added graphite 20 weight section, 
polyethylene terephthalate 6 weight section, and poly-methyl-methacrylate 7 weight section. 
[0084]As shown in Table 2, in example 9 Example 4 Talc 40 mass %, It mixed at a rate of 
kaolin 5 mass %, quartz B19 mass %, aluminum oxide 17 mass %, and aluminium hydroxide 
19 mass %, and the cordierite-ized raw material was adjusted, And the honeycomb filter was 
obtained like Example 4 as an ostomy agent to cordierite-ized raw material 100 obtained 
weight section except having added graphite 20 weight section, polyethylene terephthalate 7 
weight section, and poly-methyl-methacrylate 7 weight section. 

[0085]As shown in Table 2, in example 10 Example 4 Talc 40 mass %, It mixed at a rate of 
kaolin 10 mass %, quartz B17 mass %, aluminum oxide 16 mass %, and aluminium hydroxide 
17 mass %, and the cordierite-ized raw material was adjusted, And the honeycomb filter was 
obtained like Example 4 as an ostomy agent to cordierite-ized raw material 100 obtained 
weight section except having added graphite 10 weight section, polyethylene terephthalate 8 
weight section, and poly-methyl-methacrylate 15 weight section. 

[0086]As shown in Table 2, in comparative example 5 Example 4 Talc 40 mass %, It mixed at 
a rate of kaolin 15 mass %, quartz B14 mass %, aluminum oxide 15 mass %, and aluminium 
hydroxide 16 mass %, and the cordierite-ized raw material was adjusted, And the honeycomb 
filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw material 100 
obtained weight section except having added graphite 20 weight section, polyethylene 
terephthalate 4 weight section, and poly-methyl-methacrylate 9 weight section. 
[0087]As shown in Table 2, in comparative example 6 Example 4 Talc 40 mass %, It mixed at 
a rate of kaolin 19 mass %, quartz B12 mass %, aluminum oxide 14 mass %, and aluminium 
hydroxide 15 mass %, and the cordierite-ized raw material was adjusted, And the honeycomb 
filter was obtained like Example 4 as an ostomy agent to cordierite-ized raw material 100 
obtained weight section except having added graphite 20 weight section, polyethylene 
terephthalate 4 weight section, and poly-methyl-methacrylate 7 weight section. 
[0088]ln example 1 1 Example 10, as shown in Table 2, in a cordierite-ized raw material as an 
ostomy agent, Without adding graphite, polyethylene terephthalate, and poly methyl 
methacrylate, The honeycomb filter was obtained like Example 10 except having thrown in 2.4 
weight sections of acrylic microcapsules (trade name: F-50E, Matsumoto Yushi-Seiyaku, Inc. 
make) which are foamed resin to cordierite-ized raw material 100 weight section. 
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[0089]As shown in Table 2, in example 12 Example 10 Talc 40 mass %, It mixed at a rate of 
kaolin 0 mass %, quartz D21 mass %, aluminum oxide 16 mass %, and aluminium hydroxide 
23 mass %, and the cordierite-ized raw material was adjusted, And to cordierite-ized raw 
material 1 00 obtained weight section as an ostomy agent, The honeycomb filter was obtained 
like Example 10 except having added graphite 10 weight section, polyethylene terephthalate 5 
weight section, poly-methyl-methacrylate 5 weight section, and acrylic microcapsule 1.8 weight 
section that is foamed resin. 

[0090]As shown in Table 2, in example 13 Example 10 Talc 40 mass %, It mixed at a rate of 
kaolin 5 mass %, quartz B19 mass %, aluminum oxide 17 mass %, and aluminium hydroxide 
19 mass %, and the cordierite-ized raw material was adjusted, And the honeycomb filter was 
obtained like Example 10 to cordierite-ized raw material 100 obtained weight section except 
having added graphite 20 weight section and acrylic microcapsule 2.8 weight section which is 
foamed resin as an ostomy agent. 

[0091 ]3. Silica source ingredients other than evaluation kaolin and talc in Examples 1-13 which 
have the particle size distribution below powder 1 .0 mass % with a particle diameter of not less 
than 75 micrometers. The capacity of the fine pores over 50 micrometers could obtain the 
honeycomb filter currently controlled by 10% or less of the whole pore volume, and was able to 
attain not less than 85% and high collection efficiency in this honeycomb filter. Silica source 
ingredients other than kaolin and talc especially in Examples 3 and 5 which have the particle 
size distribution which contains powder with a particle diameter of not less than 75 
micrometers below by 0.1 mass %. The capacity of the fine pores over 50 micrometers could 
obtain the honeycomb filter currently controlled by 2% or less of the whole pore volume, and 
was able to attain not less than 94% and very high collection efficiency in this honeycomb filter. 

[0092]on the other hand -- the particle size distribution of silica source ingredients other than 
kaolin and talc -- powder with a particle diameter of not less than 75 micrometers - more than 
1 .0 mass % - a fault - in the comparative examples 1-4 to contain. A honeycomb filter with 
the capacity of greater than 10% of the whole pore volume of the fine pores over 50 
micrometers is obtained, and it has become the low collection efficiency of 75% or less in this 
honeycomb filter. 

[0093]ln Examples 1-13 whose content of kaolin is below 10 mass %, the pore volume below 
10 micrometers was able to obtain the honeycomb filter currently controlled by 15% or less of 
the whole pore volume. When a catalyst is attached to this filter, blinding of the fine pores by a 
catalyst is controlled and the pressure loss at the time of soot collecting is presumed to be a 
small thing. 

[0094]On the other hand, in the comparative examples 5 and 6 in which the content of kaolin 
exceeds 10 mass %, the honeycomb filter with the pore volume of greater than 15% of the 
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whole pore volume below 10 micrometers was obtained. In this honeycomb filter, when a 
catalyst is attached, pressure loss is presumed to be a large thing by blinding of the fine pores 
by a catalyst. 

[0095]ln Examples 11-13 which carried out 1.8-2.8 weight-section addition, a foaming agent to 
cordierite-ized raw material 100 weight section. Porosity could obtain the honeycomb filter 
which is 68 to 75%, not less than 91% and high collection efficiency could be attained in this 
honeycomb filter, and, moreover, the catching pressure loss had the small pressure loss in 
below 8.5 (KPa) and a soot catching state. 

[0096] In Example 12, although the honeycomb filter of 80% of porosity was obtained when the 
addition of foamed resin was changed into 3.2 weight sections and the honeycomb filter was 
manufactured, it was not necessarily enough in respect of strength of structure. 
[0097] 
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[Table 2] 
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[Table 3] 
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[0100] 

[Effect of the lnvention]As explained above, according to a porous honeycomb filter of this 
invention, and a manufacturing method for the same. Collection efficiency, such as a putty 
curate, is high, and increase of the pressure loss by blinding of fine pores can be prevented, A 
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porous honeycomb filter which can demonstrate these characteristics corresponding to the 
diesel power plant which adopted high-pressure-fuel injection in recent years, a common rail, 
etc. especially, and a manufacturing method for the same can be provided. 



[Translation done.] 
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[li!*I 7 ] lufB* * 'J >&CfiiWfi *^ V 
< <t *>— £ ^O-C* & flWfcE 5 Xti 6 CClBtS 
[fS3£"I8] BufB^-fw HUNK**. TJi'S 

t (ai.oj asu£#<tUT s BMby-o^-^A, x« 

5 - 7 > -r n^— cciBtscD ^ ?is ^ ~ # a 7 4 >\> * 

[»*3g9] (A 1 ,0 3 ) I^il 4C 

— 1 0 /im<D*BMbr;i/5^^A* 1 5-4 

5ss%^wr^it^8^iaso^?Lm^-^A^ < 
[tMtsi 0] ffi&T>mi* (a 1 ,0,) ms&fttis 

%^Wr-5>fB^8X«9CClBiKO^?L®^^^A^ ^ 
**sT (MgO)S)fi»tlt, *JV*£3 7-40SI 

-51*3^ 5-10 ©c^-rn^— 3iccfats©^ s< 
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[lt*S12] inrlB £ Jl^ £>©g#, 5-4 0ym"C 

1 1 cciBttcD^?LS^^-*A7 4 )i^-<om 

[18*113] V ?*mW. Ra-^-fX 

54 MbMf4i ooMSMcsptur, ffc?&t§ifl§* 1 - 4 
ms§p^w-r&ft*i5- 1 2(Di^m^— ^ciat?^ 

[0 0 0 1] 

^Sffll/fcf^ -^';Vx>^>Cc#j£0Tcn6CDl$tt 
[0002] 

[0 00 3 ] co^?LS^-^A7 Sf 

[0 00 4] ^?Lg^^^A7^ JU^-tOT 

W?LS©¥*S3ffl3^ 1 - 1 5 m mT % Jffl^L^flj^SJS 

(sd) 0. 2oycFtmtbxm^m~effln&$: 
mwutc<b<D&ffl7x$txxi<*2> (ftrnw-s - 2 3 5 1 2 

[0 00 5] flfe^, ffl^LO^LS^^L/Zcra-^-f x 

{br^S-^^A^^-^^x^^ hjbMf4^^W$^^r 

mffl-emfflLtcftMitTfrii-V^ (&S^0. 5-3 
mn<Dt»^i&S^5- 1 5 um<Dlft%tifi?mLitr >\s 
$~^1*±#<D5 0- 1 0 0%%£tb2>) <b % ^asxy 
^7 (¥3jttgrt*3 0— 1 0 0 am) Z)V>?fyhtj:Z> 
zi-^r4=7AY ittimiCs W3£OW«*?a*JX« oH814 

¥-#tfV&&2 5 — 4 0 timO^^-^Ay 4 J^Z—WfflTjk 



3 

£ftTl>£ 0$W¥9 -7 7 5 7 . 
[000 6 ] C<D'^~t?&y h Jl/£-Tti, 

[0007] cnccator, *ju£, tju^ 

ffl?L*^fflTL* 7 §M8%«T, 0fttS 100m m«± 

-**BJiftSirt<r>* («SK32 5 7 8 1 7 6 #£#8, W 
BS2 7 2 66 1 6 #££R) . 

[0008] cne>©^^A^ ^ 

<t -r & c i «^pj^"C3b o /Co 

[0009] cn6tc*fur, tjw 

5** *^i;>©S-ja»S«:«i?La i S:*Jffl)'r&SStt* s 

T<t U *>ot4S4 5izm£lT©»S42 5Il°/o«T 

D^^ti/c, i?Li 1 0 - 5 0 /i m©ffl?L^^i?L* 5 
2. 0-7 4. \mm%*£tbZ>"-X^7 * JU*-** 
«*Sh"CC»i (t$&¥7 - 3 8 9 3 0^$R) . 
[0010] C©^-*A7 ^ lffl?L&£ 1 

0-5 0 /inKDiC^iCCWt^C tta-^-f 5 -f 

[00 l l ] LfrL* ifi*£. gE#**©»fitf-ra* ^ 
SSI /imtfe^ ) C<L2p6, *i?L&£@ai>Ta& 

[oo 12] c*i cestui ca)A^.^A7^^- 
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mCD*ffl?L^7 5. 0Sa%tLhOW*r»flEr&Ci*s 

corti/jr^o/co 

[0013] 
[0 0 14] 

[0015] EP*3> *»^tc±ti«. ffl?WMS**WI 
20 Uc3-f-f7>f h&^JM£*6tm*6*&£*L 

0 m m*«CD*ffl?L^ffl : £ffl?LS1fCD 1 5%fcTF, fflfl, 

SlO-50/z m<D«?LS« : £iffl?LS8l<0 7 5 

±, ffl?LS5 0 ym^gA &Sffl?L£3S : £ffl?L«»© 1 

[0016] $;&wcD'>>~t>i*y w ji/$-cc*ji»x 

^c£^$f*L/<, 6 5 — 7 5%T£>&C<h#<J:9W£ 
30 6 8-7 5%T**C<b##«:W* 0C^ o */c % 

^^-04 0-8 0 0"CCCfcW^>^E;5g^ 

1. oxio- s / e caTt^^c£^u\ 

[0 0 17] ^/c, *«MCCctntf, a-^^x^^ 

hftJif4^, **v>%* i oi i°/oWrrM 

fr~o**V >&tf*rt/*«fl-<£Vl># (SiO,) 
anS»«. tt&7 5 u m«±©»^ 1 Hfi%«Tt?S 

[0018] -%i5ZW<D^~1jUy a )\s*-<DWlT&fi& 
CC4SC^T«, ^BB^FQ -1151 3#&«CC8BIS<DSaS 

^i^/jro, ^^-u>^, i - 1 oaa%osu^r^ 

[0 0 19] $/c, ^^UVSCf^JU^^O^'J^ 
(S iO,) SHJiS^tt, SH. Xtt*»^ , J*©4>/cC< 

[0 02 0 ] fe/c v rj--^^ x^-f h{tM4«, T to 
(A 1 jO,) SffiftiLt, K^tTJl/^x^A, X 
50 ti7K^tr>»l'^x^AO^>/j:< <tt>— @^^WU/c4>0 



5 

#£F£lA>o C(DP£ V T;U5 1- (A l ,0 3 ) WJ&ftt 0 
T v ttSl -l 0 Mm(D*K^bT^5-^A4 l 5-4 

[0 02 l ] =J-?wX^ MMKtttt. ^ 

[0022] 

1 . ^flSt^x^/A? * 

BUT*. 

^i^HJ, EflK MEAL atiAflt. |8*SIMW© 
[0 0 2 4 ] A7^, 5/Jb3>, ^^>®T 

=p * r u©ffe(ottaffl«: ^w-r & cot- & r t 

[0 02 5] *»WO*?LK^-=-/7A^ ^;u*-tcte 
1 5 %fclT\ *ffl?LS: 1 0 - 5 0 *t m CDffl?LS1S 

^±mjmm<oi 5-10 o% v mss 0 um&mz. 

[002 6] ffl?L2 10-50 mnOtfflJLSffll^ffl 

10-50 Mm<Dtffl?LSa^ffl?LS»07 5%*$S£ 
fcoT, *ffl?U15 0 *i m*jB^.^fiB?L2gW3W^BI?LS« 

[0 02 7 ] »«C, j8*p©*w — te*;l/X>^><03fc& 
ffl?LSl 0-5 0 // m©*ffl?LSS»^*ffl?LSSO 
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[0 02 8] *^©A^.*A7^^-tt> EftJfi 

5 0-7 5%t*4C(bW*U< > 
5%rfc*C<t#J:9»£t/< * M$^6 8-7 5°/o 

HIS^tt^±il^^>6, 4 0-8 0 O'CCCfcW 
*J»l&WflHR# 1.0X1 o- 6 /°CiUTr^^>c <b^*f 

[0 02 9 ] -f — ilS> 

lo gw^ is a fljaea t 8f sru mtsm tc n □ r z> im<o 

fc<, Wilt KH»tt#BWk Afl^D^ftJB, X 

[0030] fa, #$m<D£>nm^-*^7 4)\>$- 

[0 0 3 1 ] 2. ^?LH^-#^? ^^-OSSfl 

[0 0 3 2 ] ^m^cm^htlh^- ; f ^ i7 h <fc 
30 JK*4te, ^*y>aO p irJU4'J£l>KOt/y* (S i o 2 ) 
ffii&ftZ, SS7 5 u mW±0S^ 1 ll°/o«T, ft? 

[0 0 3 3 3 CftK<fcD, ffl?LSl 0-5 0 /zmOR 
[0 03 4] BP^, n-^^x^^ h^t^ 

if^tpCO^^U >so*^^^tW<D->y * (S iO,)! 
40 SE^. ffeCDJS^iM^D, RR»«tStcBS*flCU/cai7L 

©27 5 /2m«±©ffl*a»**^^ h-r^>C<b^J:0> 
)jsffl?L2l 0 — 5 0 MmCD^C^8aHC0*ffl?L^:S^S^ 
JgJST # ^ C t ^rMW U/c bOT-* h 0 
[0 03 5] t>*V >SO^;^«^>'J* (S i 

o,) aswi»iL/r», ess, mm^*)** ^ 

^itSSb, lffl?LacoWJfW3&sssr*S*-c % SIS- 
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[0 03 6] C(OW)tf (SiO,) WS&ft\*. 3- 
HbJSf4*. 1 5-2 OMISSUS 

(D*t**i»±r4ci** , c**jSr. s^y* <s i 

0 2 ) WJ&fttp. ^ittO. OlMWTtftKi 

[0037] ^rffit^ni^-f^?^ Mb 

JSQHK, Jgcc, U >£ 1 0Si o /o«T^W$it 
[0 0 3 8 ] **y>#l OIi°/o^x.tMtS 

fraiz/c^^yvscK^^^tinovu^ (sio 

2 ) wjsE^oaa^wia^^fcw^Lai 0-50 i*m<o 

[0 0 3 9 ] gp^, *»9§tt> Bu^L/c^-;* (Si 

o,) ^^(otefi^fljowwtcJra^. ra-fwx^-f 
iMoBfizicm^bx^zc t seta u #*y>©^w 

[0 04 0] #S9Jtt, tfflTLd^Wffllil^^ 

7 3 ^*ccEtt©«a*tti a* 0 , 1-10 mm% 

[0 04 1 ] ttCs *>**)>\Z, 7tt»iUtIS, 

J!y^»»»©»^l»±TSci3&sr#s*, 211% 

[0042 ] ^^KJBl^ft&^-rw x-^<< bit 

(Mgo) m&ft* mtT)v*-vj*s KmtT^^- 

[0 043] T;l/5 * (A 1 2 0 3 ) «J5JS#<kO"CW:, 
[0 044] £/c, TJl'S * (A I ,Oj) 85URf4©Si 

wai/fc^y* (s i o,) ^^oets^^Ccfc^>?L 
'&ft^<Dum*n&<<cft5c£&^z&&~c, *mtr 

)V % ~0 ACDif ^te 1-10 u mfimZ L < , WHIT )V 
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[0 04 5] £/c, TJW^^ ( A 1 » Oj ) JBRt4«, 
ra-f^x^-f MbJ^f4*. *KfbT;U5^^A«l 5 

^AliO-2 0Mg%^W^i±^>Ci^^LC^ 
[0 04 6] ^n^T (MgO) ®SE^<hU-C«, 

MbHf4+3 7-4 0M%SW31*SCi*«Sil 

10 4 0iim«U<, 1 0 — 3 0 jum#ct 
[0 0 4 7 ] 

5/T (MgO) fflfiS#te, WtttiUtF e,0 J% Ca 

O, Na,0, K^l^flt^J:^, 
[0 04 8] f!U Fe 2 0 3 CD^W^, -?#*i/T 
(MgO)K^ 0. 1-2. 5JM%£*r*<D# 

[0 04 9] £/c, CaO. Na 2 0, K,0<D*fr¥ 
(MgO) Wt, Ctifc^tTO. 3 5St°/o«T 
[0 05 0] **W(OHjft*ffiT«, ECcm?L¥^ti 

[0 05 1 ] JSTLffJi ITtt, m%-\t. TV) 

30 Kt9, 7 *^-JMfiJ]§, V * % 2 l ) >\>WL* 4<U 

[0 05 2 ] 7 9 l ) )lJk~? AWilVM ^^CD^rS^r 

40 

[0053] feoii fsjsgiflg^^ficcgsfla-r^ 

«0S<ac5C!>-C. ^-x^ ^=7 A hfbMf4l 0 Ofifi 
^C>PtLT, 1. 0-4. 0S*«SWi*-t**C<t#» 
$U<, 1. 5-3. 011»tS3«Ci*JJ:f}B 

[0 0 54] $^J«:fcOt(J, i&gtCJSDT, 

50 ^^<D»«%ffiJtr6/cfe(D^IWW»«:SWS-l* 
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[0 0 5 5] ^-f>y-tuttt, t 

[0 05 6] *»wtc*jt»r«, n-^-r x^-r Mfc 

[0 05 7 ] £"T, ±iUc3-f-f x^>f 
1 0 OfiSSMcatl/T, /<-f>y-3-5»MS, i^?L 
JW2^4 0«H& #ffc#J0. 5-2fiSa$> TklO- 

[0 05 8 ] piaH4M*4©flBB«. fflffib/s 

[0 05 9 ] 3CH*C. £09f5tt<&ft«»* J»BMe«, 
■*-f*n«(8ML SSSI£«, *E16flL K£K*S* 

[0 06 0] !6flteS^*0«feS«. fc*W£» 

»©**SCCfc£4#. 14 10-1440X0 

sis t «^sxg*jitt 1/ r tf o r *> <fc i>. 

[006 1 ] 

[006 2] 1 . l^ffl^S 

[0 06 3 ] ( 1 ) MffWMIn n?io¥*?ia 

[0 064] ( 2 ) m?L* 

3-7^x^4 KDSLttfi* 2. 52g/cciU, i 
[0 06 5 ] ( 3 ) }flfi#^ 
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— ^B#fifl (2#) 31®Si±, 7 ^ JW*-iMflB##*fC 

-Rc^-rs ( i ) tcftAitfflia$^/c 9 

[0066] 

m 1 ] (w J -W 1 ) / (W 1 ) x 1 0 0- ( 1 ) 
[0 0 6 7 ] (4) X- hifSIEffi 

-CDSSStc, ftS<*> 1 3 OramCD'jvySrJBJcU C 

X— h£r, J\~ij/*7 4 — <D<t> 1 3 0 ram (DISSS F*i 
CCfiftAU 10gOX-F^lI$t/c o ;Xl>"C, 
*A7^JV^-*X-h*»»Ufe«JB-C, 2. 2 7N 
m 5 /m i n<DS«*8fcU 7 4 fr*-tii&<OE.Jl&* 

it. 

20 [ 0 0 6 8 ] 2 . xtkffl. SCttklSW 
JtltMl 

2 0 /iin, tlS7 5/2m«±©»*: 4ffg%) , £Rk 
i/»J*B (¥^Jt4fS : 3 5 am, &&7 5 a mfcLtOlS 
*: 0. 5®g%) . TKBMtTJWSi'JA : 
2 /xm, t4S7 5 <imtLh®»* : OSl°/o) ^2 

30 [0 069 ] yu>~c\ a2tc^-r<^^«:, C03-f 

20SSSi5, ^<UX^U>7 u U^^U-h7Sfia5, ^ 
^Hr;bP-^4Ii* ^ 'J >K^UE«0. 5fi 

ffffiUfiS^accaALT^x^At^tC^O/Co 
[0 07 0 ] fteti/cfiBKft^v 

40 /c 0 

[0 0 7 1 ] C(7>^x*AtRCOffi«H*tC*5W 

[007 2 ] 1 42 0'C, 4B#^, «£r6L/ 

T, 1f^X:^144mmXL152mm, PgS/lS : 
3 0 0 urn. : 3 0 i n c h 1 ©^* 

[0 0 7 3 ] ^«SW2 
50 SSiSWIl tc*sC»T\ rSBa^U^B ( :35m 



u 

id v tlS 7 5 m m«±©»* : 0. 5W9%) CCKx.. 
53?B (T^eS : 1 9 Mm, US 7 5/zm«±(D© 
0. 311%) ^JSWli 

[0 07 4 ] Jt«W 1 

m, &S7 5/im«iO^: 0. 511%) CCf^x., 
j8Hi/y*7A (^SfS: 4 0 Mm, &S7 5/imWl 
6flS%) «rtl^ U/cC tfelW*. ^KWI 1 £ 

[0 0 7 5 ] ^SSCT3 

uttwi tcfet^. « 1 oc^^aaRcma^w© 

(^Sa: 2 0 Mm, fia7 5 M mfcLb©© 
411°/o) , 27* y> (^mm: I 0 Mm, fia 
7 5 umW±©»5fc : 2SS%) . (¥*^a : 

5 Mm, ©a 7 5 amfeLhO»* • 0. lSt°/o) > i 
{bT;l^x^A (^taa: 6 Mm, fia7 5Mmi^± 

cDt»^: o. 2nm%) *mitT)i$~VA 

a: 2 Mm, ea7 5 /imfeLh©t»* : 0fi°/o) 
a2CC^-r <£*>K:*Jl^4 01t°/o, ^^^llt 
%, 5ID2 1S1% ifb7JH^^A19St°/o, 

- h 1 0 MSP. * y * * v ^K-* i om*9$£ 

[0076] mwm^r 

mmm 1 k^t, * 1 K^^tttaatf&a^fi© 

^;b>7 (3pi^Sa: 2 0 Mm, %L'&1 b um£i±<Dm 

4®S%) . WSM&a: 1 0 Mm, 143 

7 5 ^m«±©t»* : 2St°/o) , 53?B (¥^68 : 
1 9 Mm, tta 7 5 umkl±<OffiJ£ : 0. 3Sl°/o) , 
SHbTA^x^A (^fia: 6 Mm, fia7 5Mm« 
±<D®J£: 0. 2Kfi%) *BMbTJl/5x*A (¥*3«L 
f£ : z m m, 6ia7 5 Mmi^±Of0^ : 011%) 

^B2 0Il°/o, KfbTJl^x^Al 8SS%* 

TK^br^^-^A i 9 it% o^rg^ it^-f 

r<fi^ MbM4i o o msawca* t/t * muwio 

-b9MBP, # y > * ^ y il/R-^ ^ 9 MHS*»JIP 

[00 7 7 ]H*fet*J5 ^ 
3S»0J4«:*Jlr>-C % Sl2fc:fjVr£^C, m 1 Kt^TS:*: 
B (^^)&a : 1 9 Mm, 1437 5 m raJiLbCE>f&7£ : 
0. 3SS%) SUD (^fea : 5 Mm, *4 
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a7 5 umfei±©»5K : 0. 1 W&%) £S^OfcC 

i, M(cfie>n/c3-f MbjRt4i o on 

spec *t or, mi#\£l;X. -f h 2 

WlS*)11 omaSB^JJDL/fcCiWWi, ^SW4<b 
[0 07 8] 3S66WI6 

B (¥$j8ta : 1 9 nm, *437 5um«i©»* : 
L0 0. 3R«%> CCftA, (¥^f43: 10 Mm, 

1437 5 /imHiOS*: 0. 1S1%) ^O/cC 
<L, ^K^ftte^-TW x^-f MtDKttl 0 Oil 

awc»u-c, £?uw<tor, ^77 7 >fh20iia 

#y if U>rU7 * MMfifl£8$JJDUfcC<hy 
tc 0 

[0 0 7 9 ] ?I*£WI7 

gSS6W4K:tec>t\ ^2^TJ:^, g 1 {c^1*5$ 
B (¥#J&3 : l 9 m m, S3 7 5 m mW±<Df»^ : 

20 o. 3WM%) kk*., BKs/y^B (¥^aa: 35 

Mm, &37 5 urnaiOB* : 0. 5Sfi%> 
b/cC<h, &CWcf#6*i/c:a--f r 'f x^4 MbM4l 0 

ombpccmlt, mnmtox, ^77^201 
sa$, jpyx^u>f-u^ ^u— b 3sssp, #y^> 
^y^K^^^QSsas^asflnufcciWWi, 

[0 08 0] HifeW 8 

^tfSW!4Ccfci^r, i2^^l*J;^, ill cc^-r£5S 

B (^&a : 1 9 m m, 1437 5 m m«±CD^ : 

30 o. 3St°/o) cck^., »iB^y*c wsrtaa: 1 6 

Mm, &a7 5 MmW±tDt9^ : 18i°/o) 

Ci, ^O'OCff^n/c^-^^x^-r h{bHf4l 0 0® 

fia$cc*tuT, m\Mti^x. ^777^1011 
gp x ^<y y y j^^f 7tta5^)job/cc <t 

[0 08 1 ] i:b!5W2 

^j5feWl4CC^C^r, ^2«l7^t*cfc^CC, ^uc^-rsi? 
B(^&a: 19 Mm, &a7 5 m m«±(Dt3^ : 
40 0. 3HS%) tcR^., (Wtta: 2 0 Mm, 

I4a7 5 MmfeUi©f&;fc : 8WS%) M^UcCi, 
^O^S^n/ca-^^x^^ MbM*4l 0 OffiSSPtC 

x^uvf-u^ ^u- h7Sfi§p, #y^^^y^K> 

^;U9SSa5^^»QL/^C<b^(i, ^J5S^4 <blH)^CC 

[0082] tmm 3 

^W4tc*si>r, a2tc^t*<i:^tc v ^itc7r:-r5^ 

B (¥^3&a: 1 9 Mm, I4a7 5 /imtl±Ot»*: 
50 0. 3StS%) S^C (fftfia : 5 Mm, tft 
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OM»4*faO/cC SliSfll4£KI« 
[008 3] Jt«W4 

HS£W4K::tel>T, a2&C/jVrc};5CC, SIKtjVTBSS 
B (^mm : 1 9 *z m, US7 5y raJ&LbG>»* : 
0. 3Jtfi%) CCRA, j6Rl£"J*D 7 0 

urn, &S7 5 /imti±0»5E : 3 911%) *»&L/ 
/cCi, tttfCCS^ft/fca-fw X7>f hfkJDRM- 1 0 0 

mmmc*ti>x, mimtLx. ^77^2011 

ij;l/K^^^7*fiaS*aS»DU/cCitU1-«, ?l*&#i4 
[0084] 

y7t'J>5Il°/o, 1 9it%, BHtTrt'S 

^;u7aaap s S:as»oL/tc<fcj&iWi. hj£W4£pm$k: 

[0 08 5 ] H jfeftl 1 0 

^t'J>10Bt°/o, E^B17II°/o 4 SMbT^ 

^-)Ai6gi%, ^k^t-o^x^a 1 mm%<D 

fto^f^n/trs-T^x^ Mb/mm 0 on 
swc**lt, *?uw<bi,t:> ^777 a h 1 omaas, 
#»;x^u>t-u:7 # u- h 8 mass, tfiM** 1 ;^ 

[0 0 8 6 ] tmwh 

mMmAfcte^x. 312 cc^st *ji^4 0Ka 

^t';>15gt°/o, SlB14Bl°/o, WHtTfr 
^•5A15fl°/o, TKBHbT^SX^A 1 6aa%cD 

Sfl^ril^LTn-rM x^-f MbJMf4£lE^O/cC 

<b, ^o'tc^en/c^-^^x^^ h{tiif4i 0 om 
swc*tur, ja?i»j± lt* >f h 2 omaas, 

»^*A,9Sa»£»»l>fcC±Wtttt, ^4i|a] 

[0087] tmrne 

HSfetfHfctei^ ^2Cc^-Tcfc^cc, ^;^4 0li 
'J > 1 9SS%, 1 211%, mtT)l 
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lter^U3'f^7>( MbJIfstelBfiLfcC 
mfi6ti/c3-f^X7>f MbKtt4l 0 Oil 

mtzHsX, mimtLx, ^77 a h 2 oaaas. 

^«ji^b>7 L i/7^i--Miiai, #"M**Urt' 

[0 08 8 ] SlifeW 1 1 

(SnM :F-50E, &*»BSI8S^d1±H> 

x^ MMfOfti 0 0M8Mc*ro-c2. 41 

[0089] msm 1 2 

M%, ^t'J>0Si% SlD2iSt% t Kfbr;u 

^•5A16SI% k *K{fc7JU5 x^A2 3Br/oO 
20 ffl^-Cil^OTn-^^x^^ MbIS*4£3B15l//<:C 
<t, MiU#6n/c3-f^7>f MbJWf4l 0 Oil 
8WC*H/T, jtflJrUiOT, ^777^10Iffl, 

#li 0 <h[Hj^cbr^x^A^ 4)iz-%mc 0 

[0090] mv&m 1 3 
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